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Seminar 55- Learning Objectives
1. Explain the meaning of acoustic comfort in occupied 

buildings for assorted uses, as well as why acoustic 
comfort is an important aspect of a building’s Indoor 
Environmental Quality (IEQ)

2. Describe recent advances related to acoustic comfort in 
standards and green rating systems for high performance 
buildings

3. Apply the basic, diagnostic, and analysis procedures 
listed in the ASHRAE Best Practices Guide to evaluate 
building acoustic performance

4. Apply green building design methodologies appropriately 
to complement acoustics

ASHRAE is a Registered Provider with The American Institute of Architects Continuing Education Systems.  Credit earned on completion 
of this program will be reported to ASHRAE Records for AIA members.  Certificates of Completion for non-AIA members are 

available on request.

This program is registered with the AIA/ASHRAE for continuing professional education.  As such, it does not include content that
may be deemed or construed to be an approval or endorsement by the AIA of any material of construction or any method or 

manner of handling, using, distributing, or dealing in any material or product.  Questions related to specific materials, methods, 
and services will be addressed at the conclusion of this presentation.
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Outline

• The challenge of benchmarking building 

performance.

• ASHRAE’s response to this challenge
• Added challenges related to IEQ – Acoustics.

• Tools for evaluating and improving building 

acoustics that are in the Performance 

Measurement Protocol-Best Practices Guide.
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The Challenge

• Substantiate claims of building performance.

• Facilitate appropriate and repeatable 

benchmarking of measured performance.

• Assure that improved energy and water 

efficiency does not degrade building IEQ.

• Provide feedback to building designers and 

operators for continuous improvement.
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The Response

Two ASHRAE Publications

1. Performance Measurement Protocols for 

Commercials Buildings (2010) – with 

CIBSE and USGBC

2. Performance Measurement Protocols for 

Commercial Buildings, Best Practices 

Guide (2012) – with CIBSE
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Best Practices Guide (2012)

… gives building owners and 
their consultants the practical 

performance management 

guidance to meet market 

demands for keeping 

operating costs down without 

sacrificing the health, comfort 

and productivity of the highest 

cost component – the 

building’s occupants.
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Users

The primary users of this guide:

• Facility managers

• Building operators (the O&M team)

• Commissioning authorities (CA)

• Tenants

• Green building raters

• Energy Services Companies

• Architects and design engineers
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Measurements

As in the original PMP document, this Best 

Practices Guide covers the six measurement 

categories of:

• Energy use 

• Water use 

• IEQ - Thermal comfort 

• IEQ - Indoor air quality (IAQ)

• IEQ - Lighting  

• IEQ - Acoustics.

7/1/2015 ASHRAE Conference, Atlanta, GA 8



The Need for Good Acoustics

• Of all the IEQ factors surveyed in over 500 buildings by the 

CBE, the one causing the greatest occupant dissatisfaction is 

acoustics, including both noise level and speech privacy 

issues. 1

• 85% of employees were dissatisfied with their office 

environment and were struggling to concentrate. 2

• Employees on average waste 86 minutes per day due to 

conversational distractions (18% loss in productivity). 2
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Occupant Satisfaction - Acoustics
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CBE survey on 351 bldg. and 52,980 occupants. Frontczak M, Schiavon S, et al. 2011
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Performance Levels - Acoustics

Basic (Ch. 2)

• Walk-through Observations

• Building Maintenance Log

• Occupant Survey such as CBE

Diagnostic (Ch. 3)

• Leq (dBA)

• Reverberation Time Calculation

• Simplified Speech Privacy (sidebar)

Advanced Analysis (Ch. 4)

• Consultant:  NC, T60, air-borne and structureborne isolation.
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Basic - Occupant Survey

• Walk though checklist (Appendix A-8)

• Occupant IEQ Survey from Center for Built 

Environment (CBE) for four major categories of IEQ3

• Building Use Studies (BUS) survey4

• Both CBE and BUS surveys have large databases of 

accumulated results that serve as benchmarks 

against which occupants’ responses can be 
evaluated.
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Walk-through Checklist

• Checklist of Issues in the form of questions?

• Recommended Corrective Actions

• Categories

– Background Noise

– Noise intrusion

– Acoustic Privacy

– Speech Communication
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Example – CBE Acoustic Survey
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Example of Benchmarking
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Diagnostic Measurements (dBA)
Diagnostic Measurement Worksheet - IEQ Acoustics

Office Building Example

Name of Building: XYZ Supply Company

Address: 123 Central Blvd.

City/State/Zip: San Diego, CA

Date: 2/2/2012

Data collected by: Jason Smith

Room 

Number Wing/Zone

Number of 

occupants Room Type/Activity

Leq dB(A)

Ideal

Leq dB(A)

Max.

T60 

(secs)

Measured

Leq dB(A)

Estimated

T60 (secs) C

2nd floor North-East 32 Open-plan office 45 50 < 0.8 40 - 50 0.6

E

5-

fro

201 North-East 15 max Conference room 35 45 < 0.6 46 0.3
Th

R

203 North-East 15 max Conference room 35 45 < 0.6 35 0.3

205 North-East 15 max Conference room 35 45 < 0.6 38 0.3 N

207 North-East 25 max Video-Teleconference room 30 35 < 0.6 32 0.4
R

of

202 North-East 1 Private office 35 45 < 0.6 32 -

204 North-East 1 Private office 35 45 < 0.6 38 -

206 North-East 1 Private office 35 45 < 0.6 36 -

208 North-East 1 HR meeting room 35 45 < 0.6 35 - P

Lobby Ground floor n/a Lobby 45 55 n/a 48 0.7

C

Criteria (Benchmarks)

EXCERPTS

Benchmarks
MeasurementsRoom Use (Menu)



Reverberation Calculations (T60)
Reverberation Time (T60) Calculation

Location

Room Size and Volume

Length 50 ft

Width 20 ft

Area 1000 sq-ft

Ceiling Height 10 ft

Volume 10000 cu-ft

Surface Materials

Area Material 250 500 1000 2000 4000

Floor 1000 Floor, Carpet (thin, on concrete) 1 0.06 0.12 0.40 0.42 0.58

Wall 1 500 Walls, Concrete block, painted 1 0.05 0.06 0.07 0.09 0.08

Wall 2 500 Walls, Glass, 1/4" heavy plate 1 0.06 0.04 0.06 0.02 0.02

Wall 3 200 Walls, Concrete block painted 1 0.05 0.06 0.07 0.09 0.08

Wall 4 200 Walls, Concrete block painted 1 0.05 0.06 0.07 0.09 0.08

Ceiling 1000 Ceiling panels (Std. 5/8" mineral board) 1 0.76 0.60 0.65 0.82 0.76

Each unit 6

Other Objects 48 Drapery, medium weigh, per sq-ft wall area 0.31 0.49 0.70 0.65 0.60

Reverberation Time (T60 in sec) 0.5 0.6 0.4 0.4 0.3

Buchannan HS, Room 201 (all rooms on 1st and 2nd floor are similar)
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Simplified Speech Privacy

“Young” calculation method (using A-weighting)

Reference: Charles M. Salter Associates 19



Advanced Analysis

20

• Will corrective actions lead to architectural or 

mechanical design changes?

• Recommendation is to hire an acoustical 

consultant.

• Guidance is provided on where to find and 

select a consultant.

• Example data sheets are provided in an 

informative appendix that illustrate more 

advanced analysis.



Summary
• The ASHRAE Performance Measurement Protocol – Best 

Practices Guide provides simple and easy to use tools for 

evaluating and improving the acoustic performance of a 

commercial building.

• The cost savings from improving energy and water 

performance are far outweighed by the cost impact that IEQ 

has on occupant productivity and performance. 

• The challenge for building performance improvement is to 

balance sustainability or “green” objectives with 
environmental qualities, such as acoustics.
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Questions ?

Curtis Eichelberger

curtis.Eichelberger@jci.com
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